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Scientists at the Max-Born-
Institute for Nonlinear Optics
and Short Pulse Spectroscopy
(MBI) in Berlin, Germany, report
direct observation of atomic
motions in a semiconductor
nanostructure.They used a
novel, laser-driven source for
ultrashort x-ray pulses to take a
movie of atomic motions in a
semiconductor nanostructure.
“We can observe changes on
ultrashort timescales with our
femtosecond x-ray diffraction
setup”, says Matias Bargheer,
who conducted the work with
Michael Woerner, Nikolai
Zhavoronkov and Thomas
Elsaesser.
A number of worldwide groups
work on generating ultrashort
x-ray flashes in order to look at
atomic and molecular motion
or the breaking of chemical
bonds. Often, these processes
occur on time-scales below one
picosecond (1ps).
The nanostructure investigated
here consists of very thin layers
of GaAs and AlAs.The pulse
excites lattice vibrations, i.e. peri-
odic motions of the atoms in the
crystal, recorded by diffracting
an x-ray pulse off the oscillating
structure.The very short wave-
length of hard x-rays allows for
high precision measurements of
the atomic positions.A sequence
of snapshots is recorded by vary-
ing the time delay between exci-
tation and x-ray pulse in steps of
some 0.1ps.
Although the amplitude of the
atoms is 1000 times less than
the distance between nearest
neighbors, the researchers
were able to reconstruct the
atomic motion from this
movie. For the first time they
can unambiguously attribute
the generation of the lattice
vibrations to the so-called “dis-
placive excitation of coherent
phonons”. In this mechanism,
the lattice motion is triggered
by excitation of electrons,
which remain excited during
the vibration.
The work in Berlin, sponsored
by the German Science
Foundation (Topical Research
Program 1134), demonstrates an
unprecedented combination of
spatial and temporal resolution.
Next the MBI-team wants to
look at the ultrafast processes
in superconductors where fem-
tosecond x-ray diffraction may
help to clarify fundamental
phenomena where electrons
show correlations, for example
super-conductivity, magnetism
and piezo-electricity.
Laser for x-ray study of nano GaAs and AlAs
nLight has released its 100W
Cascades diode laser array.The
new product is a water-cooled,
1-cm array that provides 100W
of continuous-wave (CW) out-
put power in the 790- to 815-
nm wavelength range for next
generation diode-pumped solid-
state lasers for commercial and
defense applications.
“Growth in our industry has
been driven by continuous
improvements in power and
100 watts is a major milestone,”
said Merrill Apter, nLight’s VP
sales and marketing.“This sig-
nificant increase in power,
backed up by strong reliability
data, will open up many new
market opportunities.”
The Cascades line is based on
nLight’s laser structure that
has demonstrated over 364W
of continuous-wave (CW)
power from a single 1-cm
diode laser bar.These diode
arrays have less than 1.5-
microns smile and offer superi-
or brightness when configured
in either a vertical or horizon-
tal architectures.
The 100W Cascades product
line is an 80% fill-factor bar.
The drive current and compli-
ance voltage to achieve 100
watts at room temperature is
115 amperes at 1.85 volts.The
spectral width is less than 3.0
nm, FWHM, and beam diver-
gence is less than 36 degrees
by less than 10 degrees,
FWHM.
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The Cascades diode laser array has
broken the 100W barrier, a major
milestone for manufacturer nLight.
